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(57) Abstract: 

PURPOSE: To provide a multiwavelength ultrashort pulse 
light source wherein ultrashort pulses having a 
plurality of wavelengths are generated in the super wide 
band wavelength range. 

CONSTITUTION: Super wide band spectrum pulses 
(Supercontinuum: SC) are generated on both sides of 
pumping light wavelength by making ultrashort light 
pulses for pumping generated from a pumping ultrashort 
light pulse source 11a enter tertiary nonlinear optical 
medium 11b, in an SC generating part 11. Ultrashort 
pulses having a plurality of wavelengths simultaneously 
separated and outputted from the super wide band 
spectrum pulses by using a periodic type light 
wavelength filter 12a. Hence the ultrashort pulses of 
multiwavelength are stably generated at the same time in 
the super wide wavelength region, by using a single 
pulse light source for pumping. Thereby oscillation 
wavelength of the light pulses is freely selected, and 
ultrashort pulses of one picosecond or shorter can be 




(19)B*Ba*5lt/f CJP) 02) f£ i£ $g (A) (llX^ma&SRS^ 

^11^6 -291398 

(43)&§{§B W-I&e ^(1994)10^ 18 B 



(5i)int.ci.» iasusB^ fr^mmmn f i mmm^mm 

HOIS 3/10 Z 8934-4M 

3/108 8934 -4M 









m&mn&i ol (i 8 




(21)tb«B#^ 


«FSg¥5-78095 


(71)J±J^A 


000004226 














(22)tfiISB 


¥^5^(1993) 4 ^ 5B 


























B 
















a2mmm 














B 




























M«lf«fflKWfB lTllf6§ 


B 
















(74)ftSA 


#a± sea tm 





(54) [4H14>«*] *«ftB«^^x3feaS 



(57) [K«] 

^ h;U/<;UX(Supercontinuum:SC) SBijS*aft(DH 




(2) 



*$HfW 6-29 1 39 8 



KBfiffifiH/^UX5te»fr&Bfiffle«ft/^UX*A2j 
BBBKJ:. 

BJMR»%BBBKK*&B£LfcBlKffBB'<JUX* 

&£ft0&fta>efi/<jux£ntti=#B?<&Bntf)tt8 

cfc*tt«£rs*B*BJE/<;ux#B. 

[O O O 1 ] 
[0 0 0 2] 

M£?feglfllCii*£l±&;fr;££ Lt;M^I (WDM) 

^'jtm* (&«) icft^*s^LTe^-ri)^(7) 

[OO0 3] *ft*fiea->XT-Aica3ivci*. 
BB&0>att«BJt-eBBBa-*-« dfb u— * *bb 

<bL*:U— If 7^ (C. E. Z AHffe. comp 
ressive-strained mu 1 1 i quantum-we 1 1 20-wave I ength d 
istr ibuted-feedback laser arrays", Electron. Lett. , 
1992. 28, pp. 824-825 ) *>4&jM&vnn9&Wrtr h=E 

3L Schlager. "Multiwavel ength birefringent-cavity 
mode-locked fibre laser", Electron. Lett. , 1992, 28, p 

p. 2247-2275 ) 4f *><$BS * tiX I* 6 0 
[0 0 0 4] H2(z*»«-c*«-r£^— KHM^r-f 

K*KMk 2tt«B»r«H. 3li<13fe^. 4liEDF 

A*(Difl|fl8Rt?fc4 B SH«1^&ttl***Lfc*/^ 

3 & ffl * * *Lfc#/ ^uxiWJIWKK 4^lx £1B3§ 
1lcA***i*. £fc„ BBB1 rt^ttJaSc'^Xtf* 

[0 0 0 5] C0>«*. «BfiitR2S1tBfrm5i 

y, »a-r*s»<&»i** H4>a>&Bffr«ja<Dg[$ Nt 

LT2N Bitty. X«Ra«nrttKR2 0)|S» 
»(cj:y*S*tL^ 0 
[0 0 0 6] 

[«WA<(»*LJ:5i:f*HM] L*Lfc*<&* BBL 
(is Elista 4 Ltffl^bti^ E D F A^^airj; 



*fcl*3HB]S*<*ofc. 

[0 0 0 7] *£H0>SM(*±C<0Mfl£i::&*K Bft 

Ba>a«ofiS/Oux*tai£*«a>aftBH^»±*i* 

[0 0 0 8] 

[RiS»*t4fe»(D*S] *£W(*±IB3ti)«aa 

^XftB*&BBBB«*/^UX*A*U B&BBfi 
3tt/^UXBfta>H«lcffliKB«H/^X 3 

IMtBftBBBBR* &*£ LfcBJ&ffiBB/tsuxfii & 

«B<DBB0ttB'<juxenft(=#Br«flMnttB* 

aa«ttS*-r*B)HBB*7-r^5r tSBitfc^a* 

BS/^x*B*»«-rft. 

[0 0 0 9] 

[fM» **W=<*:*Ui. BBBflB/^UX«3%<Dff 
B»3fe*«Jl(= AW** - fc l=* y BSftB«0)Bfl(= 
B£»«B»/^uxA<»£**u S&CcBJHBBi^-f 
^*(=«fcoT»BBi£B«Btt/^UXA^6tt»a>B*a> 

a*0)|gfi/ Oux £ RKCM 6 c: £ *<t? £ & 0 
[o o 1 o] 

mmmi ffa»**»a+-c»±-*-*a 
iEima>%/<^xB£B« <». bb. " 

»««/^UX*B±B«" . ^SI^F 4-24 5 1 26 

«fcy. attfl0>BAa>B£/<JUX£Bftff*0>BABfl 

[0 0 1 1] JUT. HB(c»^l\T*BW<D-Btfi«* 
BtfWTa. B 1 1 (7>HS6^J*^-r«/i£lllTr 

fc£ 0 BirfetxT. 1 i itBjfi^BX'** h;u/<;ux(S 
upercontinuum.SC) (£LT> SC^ftt^i) 5&£SSTr. 
Bfitt»/^X*S1 1 a. 3X4>JM»*¥BK1 1 
bW/OKd* (BB) (j^T. BRF<tf* 

1 1 c^£>«ja*#lTl*5 0 1 2 lift*? < 

[0012] sc»±»i 1 icfcixr. BSBB't/ux 

*81 1 a^e>B***LfcBfifflfiB3fe/<;UX*3*(D 
*a»A¥KRl 1 blcASfTSCfclcfcy* ffiJA^i* 
x^ hyu/<;ux£Bfi*B«<DBBlcB±S-H\ ctf> 
fflj£«*X'«* K^/^ux^&BJBBjfeBft^-f 1 
2 al:j:otaa(DiSfia>afi/^X$0Rl:»8Lt 
1*4. ca>B* M»ft¥KRi 1 b£BBB3feB*7 

-f^12a ^(DPBllC^fiS+LfcBR F 1 1 clCcfco 
[0 0 13] B*<D«jatl=cfctLtf. 3«0)MM¥II 



Si 1 b+-er*. 3;w^3fe¥Mtfc§lBM 

(Self-phase modu I at i on : SPM) % fgStetB^IE (cro 
ss-phase modulation:XPM) s j^SI^V^IfegL 4 3tea£S 
£&<!:*><f5]B#l::#g±U 03(a) l::^-r£5&100nm 

C<7>KK &«tS(Cfc^r/^XtSli»p s (10-6fj» g 

$mi*%>Z.tlz&t>) % B 1 (D~? 4 tti^3 A 1, A 2 Ic* 
"T £ 5 ic-seaMfclBM A A <7>tt»0>»fta>iiS/<;ux £ 

[oo 1 4] *»wa>«2<z>|gjfi«*ttwr«. 
H4i**2(osgj6fiij*^-r«jaHt?fc*o bi=*jl*-c\ 

wtaUfclB 1 0>*J6«iJi:H-«fit»»ttra-»#*l#o 

0l|jfc0iJ£<7>*sa£l4. SCX»£Ma>3kd)MI»X 

fcBJHBJMKft? <M^Lt77 -f /<B«B«T»^ 

[0015] H5ica^r. SMIXft 

? -r ;u*a>— a-efc^-ttWftlUBSr^^-r^^ 1 3 
bico^r^^r^o *BffT»7-r^* 1 3b<Dmf£ 
SXI** 2ofl)l»($S^, zc-cii«*^131 fcfl 
St-A7?«J'^ (JUT. PBSi#t6) 132 . R 

A A — A 2 Af/c , Af=c/(B(A)L) 
*2 0>*J6fifla>*BST^»7-<^* 1 3a-C?li. flBfiL 
fc*gil*frtt$£1£133 tiriaS)#Ifl)SIM77^ 

(PBS) 132 £JBl^Tl^o m2(7)Hffi0iJ(r^ 

i^riis csg£gfli 1 ^^(D^fe/^uxtti^i^iE^e^cr* 

^^>(C. CC-CI*Bfiffllgfi/^UXAaBl 1 a(7>X 

h;u«»*«*-*-«fcAi=. sc*flfc«M 1 cDtibP 
I:/<>KB47y;^ (brf) 1 icSftttltfcS 
br f 1 1 cii-ttMiciiife-r Lti&K-etefci*. 

[0 0 2 0] «B*rT»7-f iU* 1 3 aOAP^K 

— hi*±iB«B«^7-r/<i3i T?»y. sc*±an 1 

(Dttl**— KO^T-f /<1 1 e£-^<D£«ia<SlM::45j£ 
1 3 aT?li, ^B^f3fe^T^/<131 (DftJlttk 

■ae-Ax?'jy> (pbs) 132 a>A*iffl5a>±ttj&< 

l*«B»HF»?-f JU* 1 3 a(7>fc±J*SlS£ LTil&tf-A 
X^U-y* (PBS) 132 £ffll^Tl^<DT?. UJ*I*2 

?K— h-e&y. »&jKfc2 3RM<z>ttJ:faX'«* hjw*st^ 



WBH 1 6-29 1 39 8 



i;c*L^^pai^«E*tifcttH»fttaRi33 -efe^>o - 

Ctr, *t@#Tlt&£f€133 lz:fcl+*«*l8«c»-r*B«T» 
line . R«*«»r»-r*BST*f*no T?fty. Aiti* 

•jcDBft^ni (iae- ^*i32 ) (D^w^ 

igJS»Tt£l«S£133 a>±*l*ElMC45j^ft«(::BtJ£**i 

[oo 1 6] «ra<D«fieicj:*iii. A^5t casAi ) 

(D*B«TltaJlfflP-C?(DlB*«aiB<Dtt«« (fl&Rffi 

Si =2ttB(A)L/ Ai=2 7rn(n:^Sc) -(1) 
tbttflttttAftBift (*fl7ltIMX) t«L<tt«. 
[0 0 17] M -<5i =xitill(DMA 

i+i (Daj»«a«ffii*A*«a(cissLfca«a4!:ft 

y. Ai,Ai+1 0)tti»tfiariBl5lc^-r^ -f^4»ffl* A 
1. A2(DJ;5lcsiMciH£-r*o B(A)I**— 

[0 0 18] lot, A i (A1 . A3 % A 5 ■■•) t A 
i+1 (A2 % A4 . A 6 •••) (D2 0(Daft^-^l*I 
lM=#«**u B5lc*-r*3tt23R»a>B»!»<j:^-f 

ju$a3**<i#£>*i£o ft. 2oo>3fiS^;u— ^a>*i&a 
^Ai i*. ±iE(i) ao>B(A)*fciiLsa«i(cnByr 

(4 l s * c £ iz & y pj^ic -e # « 0 

[0 0 19] *&(c. «B»T=F»7-f ^*0>»*B«BA 
A I*. *»*c. «B#r14«ai330>ii»^»*rp(A) 
<t-r^<h. ;j^<7)(2) 

(rp(A)L) -(2) 

[0021] $ot, zHi:^ori#b^^i^Mf 
-V^;u»Nmax (4. SC5feO)X^^ hMS^AAsc^ ? 
r-f /<S«ffl«fT*^-r;u* 1 3 aCDftARIH^A A <t 

Nmax = 2 x (AAsc/'AA) —(3) 

^|J^.I4. AAsc=100nnu A \=2rw\t~? & £ . Nmax =10 

;u*SA AcMiA Xtttte&o f^. f^HB^axh- 

[0 0 2 2] *^B^(7)m3^||S6«^lttB^-r^o 

H6f**»ifla)«3a>S8Jfi«i**-r«irtH-ca&*. f3 
a>StJfiffi|-ei*scj6±ffl(D3*a)*«»3fe^«Kt tr 
»a i fciasj*aa>3t7 7 -f / s c«*« 1 

ch-Zehnder (M-Z) ^T?*^-r^^ 1 4£ffil^Tl^ 

s. M-zm^my-tj^z 1 4<t>««ji»ia ai*. 
(D(4) xet?a^ti^o 

AA=-A2Af/c, Af=c/(n(A)L) -(4) 
M-ZM=F}$7 4 )l<$ 1 4I4. 1X201 : 1 9t± VJ 



(4) 



^1¥6-2 9 1 3 9 8 



714a, t/t^^<r>mU^> 2O0)5fc^&&& 14 b. 14 
c. 2 x 2(D 1 : MttJlvZf'y 1 4 d £*>^t&fi££ 

jh,Ti^6 0 %1)~j-J=z> 14a. Hdtir^ 

BJMt^PLCgl (M. Kawachi . " Silica wavegu 
ides onsilicon and their application to integrated 
-optic components ".Optical and Quantum Electronic 
s, 22, pp. 391-416) *JBLvh,l<. «»*»#<D«jaic-r 

[0023] &3a>mtte0t\zt$i*x\t\hi3mtLX2x 

[0 0 2 4] ffl. M-ZSTj»^-f ;U^35<««(C«cS-r 

[0 0 2 5] **M<D*4(Z>aj6ffJ*KWr-6o 
H7l**«M<DJ(l4(DWfc«**-r«*iat?fc*. 14 

1 l£ffl*&£#lc. BHH**:7-r^*±LTB:7T 
^'J^P- (FP) M=F}$Z74J\,$ 1 5SfflL^tL^, 
FPH^;$37^7U^ 1 5(7>a«H«|A AI*. «K(7>JB9f 
**n(A). M*cfc«i, *0>(5) 

AA=-A2 Af/c , Af=c/(2n(A)L) -(5) 
JB4a>*JS«l=J3(t*FPHT»7-f^* 1 5(4. Tfeif 
— ^a.U— $ C I R<t 4©(D^T^'J^P— (FP) T 

~^riL U— £ CIRi FPT»7<;l/$ FP1-FP4 

fhfftOF P^mVjJlsZ F P 1 ~ F P 4I£. -t 



;UKAAch'*^ FPT*7^WFP1-FP4fl)7< 
^AjFtLt, AA/F^^^ 0 
[0 0 2 6] 

»«K-e*«EDFA»0>»igi(=«fe y «S3tA*<*IB£*u 
#&*«*/<;ux#»*««-r&*<D-c&y. fllittfio 

oGb/s ~nvs a>a«*afi/<;uxeai^*«^«iaic 
[BBa>B*ttKui 

[0 2] tt«a>»ft«jBfi/^i/X5fea£^-r«AB 

[03] **M(Cte(t«3*(D#«^ja»lC<fe*X^^ 

h;n£*<y*^-T0 

[B4] *§&BA<nm2<Dmmm&^?mf$.m 
n 

[in e] *^0^o)m3c7>iis6^]$^-ri8^ia 

[0 7] *^B^(7)m4(7)^J6^J$^^1«^:I2l 

1 i-sc*4B % 1 1 a-iegi/^xM. 1 1 
b-3*0)3P«»**««I* 1 1 c ■••/<> KB* (M 

X) 3?<;U^ (BRF) . 1 1 d-iSSSS*77>f 
1 1 e—*^T-</<. 1 2-a*7-f^», 1 2 
a-BJBHAa*^-f JU*. 1 3 a-^T-f /<BiaH« 

=F»?-f;u** 1 3 b-*B«T*7-f 131 -fl 
3te^. 132 -Me-AX?'j!y> (PBS) . 133 - 
«B«rttiKR. 134.-*B«*7r-f/<. 14-M-z 
M=¥ : £? <( + 14a, 14d-***;77, 14 
b. 14c-ftSiatt. 15-77^'J^P- (FP) 
ll=F?$37>r;U*. CIR-**-*aU-», FP1~ 
F P 4-77^'J^P — (FP) ^F;£?<;U$ 0 



(5) ttfflW- 6-29 1 3 9 8 



m 1 ] 



1 



12 «S7 



I la 



I lb 



m m & *s 
a- ^ as 



* ^ k 



,12a 



H *B H 





(6) 



^1¥6-2 9 1 3 9 8 



[03] 



w o 



- 

lOOnm 




1 





!264JDnm 



1 314X3 nm 

(a) 



l364jOnm »l4*Onrn 
lOOnm /<JtvUton 




[04] 



\ 



l (a 

_J 



0 



f 



l34«IHI*Tft? t -f 



0 




C 



Vnc 132 PBS 



e 



JJIAAAA 



|MM 



| Id <WK«**ffl 




tic 




ftllfW 6-2 9 1 3 9 8 



[B5] 



13b 




) s 


7 « A-^m^j 






. Si* 


MAM 











[06] 



fl?*i&8& I4b 



J* M~Z 38^8*7 •* 




waft**?"? J Md^*y^7 



cm 



(8) reHfW 6-2 9 1 39 8 




SC 



ill 



